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^ (57) Abstract: A high-efficiency gas temperature/humidity controlling device and controlling method, capable of enhancing a cool- 
O ing-coil heat-exchanging efficiency, reducing a cooling-water amount, reducing piping sizes and a feed-water pump power, and 

O decreasing air-conditioning-system initial and running costs. The high-efficiency gas temperature/humidity controlling device is 
^.^^ characterized by being provided with a means for removing condensed water deposited on a cooling coil. 



wo 01/18455 Al 




iliHii 



(57) 



wo 01/18455 



PCT/JPOO/06191 



1 



wo 01/18455 



PCT/JPOO/06191 



2 

* |g © ^ ^ ^ (4: M ^ P3 « jfe {4 , ^ in 3 /KD ^ tK ^ a - >^ t c: 



wo 01/18455 



PCT/JPOO/06191 



3 

S o 

HI 7 {4. :*:^B^{^#.S|li^5^m$r^i-|llt?fcS„ 
HlSfi. ;*:^l^(c-^^m@|^m^^-ril|-efe5„ 

10 1 ^mm^i^ 

10 2 ^^*:tlNttlP 
10 3 

1 0 4 ®i^7Ki^.*iga 

10 5 r >- 

10 6 J^SPa^/t- 
10 7 n.W^tk'^ «5 IBW 
10 8 =3 ^'r?" 1^ s/i^- — 

10 9 mmm.i^m^^m'^ 

2 0 1 ?&*P3 'I' /U3(s:f*: 

2 0 2 ^m^^—y 

2 0 3 ?i^JP5^z2.— 
2 0 4 ^^^7KMg£l= 



wo 01/18455 




4 



2 


0 


5 






2 


0 


6 






2 


0 


7 






2 


0 


8 






3 


0 


1 






3 


0 


2 






3 


0 


3 






3 


0 


4 






3 


0 


5 






3 


0 


6 






3 


0 


7 






3 


0 


8 




K 


3 


0 


9 






3 


1 


0 






3 


1 


1 






4 


0 


1 






4 


0 


2 




K 


4 


0 


3 






4 


0 


4 






4 


0 


5 






4 


0 


6 






4 


0 


7 






4 


0 


8 






O 


n 
u 


X 


/ /l^ •>. < «^ 




5 


0 


2 






5 


0 


3 






5 


0 


4 






5 


0 


5 








PCT/JPOO/06191 



wo 01/18455 




PCT/JPOO/06191 



5 

5 0 6 f^m^^—^wimnm 

6 0 1 m^zfy ->i>Lji 

6 0 2 IhIS^7 v' 

6 0 3 

6 0 4 fi^^S 

6 0 5 }^mw-y7>^ 
6 0 6 mm^y^'^ 
6 0 7 m^^^ 

*p =« 7k m # ^ L t»t ^ ^ T -r S II& 35 «i 591 ^ ^ T IS <^ -e ^ 

q=Kw- S 'MED 

l/Kw = R/aw + R{ri+r2) bw+l/Ck f {4.w+(l/R)}] 



wo 01/18455 



PCT/JPOO/06191 



6 

l/Kw' =R-aw/zw+R (rl+r2) bw+R' -bw-d/ 
A+l/Ckf {<i)w+(l/R)}3 
= 1 /K w+ d / A. 

7km(Dm^d ^ 1 . Ommt-^^ t. ^M^M q ' itm 4 3 0 k c a 1 / h 

=7i^. *fc{i^7~7'» T-3S^Jfi^(ci!^:t^(t*-t-ct ^«^$tlTV^;5„ 1 0 1 fi 
^Pm^fl5:x*fe X 7r > 1 0 5 J: 9 , M{*:Ap 1 0 3 

m^*:sr^^m*i*^ 1 0 1 \zm^Th^.n.^mu 1 0 2i)^hm.mmmmi^%w^ 
wm-r^o^mm^^i o i ^^i*:;dsiiisi--5it4^t-j«&^ = 'f /n o 6i>^nm. 
$tl.Tv^?)o/^^p='-r /I- 10 6 (D±jis{a!i{^^^7K^*^M i o 4 ^mm-t^o 

1 0 7 tcj; 9 = >':?"U5/1>-- 10 8 fCliiii^JEi^Mft:;dSggjt $ 
S„iStit^tt;rcJEai^«^f41ISI^^#^i^iBl^ 1 0 9 mj; •? JEiBI^«:^i^-- 5/ 
10 4 {c#^i^$ix5o 

?^a=i^/U 10 6 (CB^^f+tt ■5EE)^m<*:<^ffi;'3{4, 2~10kgf/cm2 
d5$f * L<. 3~5kgf/cm2>6Si«9 ^jf ^ LV>c £E;^;6S 2kg f / c m ^ 
<t ^9 ^g:V^<^^iHl7k^^^-^?:^l^*;iS^TV^#/iV^:®'g•3iSfe5oi£^- 1 0 k g f 

yt sp ^ s <^ ^ ^ ffi V ^ s ^ -a- f ^ o # Hi L ^ ;5 - e> JE m ^ ?r # A 



wo 01/18455 




PCT/JPOO/06191 



7 

;^4il=i /Ki,?^SP=' /i^:^^*: 2 0 1 icIS^Oi^ii] 7 ^ >2 0 6 i?^4P7K 
^=2.-^ 2 0 2,2 0 3 ^i£M LTT^i -So ^«^iP7K5^ ^ — ^c^ — iS§(i/^iP7K A P 

2 0 5{^aiiL. f&4Sfi}«&iP7KWP 2 0 4 (;i]SjiLrv>So 

^^^i&Ui^2 0 7 j!)>?^m='^ ^^^i$^2 0 1 [^(Df^^Z^ ^ >2 0 6|^±<D^ 
^^iiig L. i^mm^^&^i^ 208;ismT<?)o }«&^^I7K?r^^^P7KAP 2 0 5*^ 

i^tPTktaa 2 0 Ai-hmm-f-^o ?^iP7k(±<^SP7k5^^ — :/ 2 0 2 . 
2 0 3 t:mM-t^ofTiiii^^m^mib^^i^'Amy^ V 2 0 6 ^?&iP7K5^^ — :/ 

2 0 2, 2 0 3 {::*j•LMil::^l^i]^c^eLTfc5o 

m^i^nmm^m 3 o 9^^h7<<o . mm&m 305 (D:^\^izmfi^o zmnw- 

m^^y^'rJ>.{zXoX 304* fc {4 407 (T)?^*!]^' -r yi^tc-W-^ Lfc?i^7k^ 

^^i- ^ titbi^iiii'm^jiS.mn.i^^ mf^ . 3 0 s^tzHA 0 2<DfEmm^^^y 

^^W}m:ff^ h'iz.i&oX.±T^Wjm^ — '$'—3 0 6 -ttii-iA 0 5 iS^fflV^T. 
JEfii^<*:#^*&y X/W3 1 1 *fc{44 0 8 ^_hT $ -fr. ^IStK^ = I' 
:^^E/i>^^3t^JI^*i-5o *^J-C«, IE^M^^-^y^^3 0 8. 4 0 2(4. 

6*j{c±Ta^^ L, ^tii¥±^m:iii^&='^ ^^±MmjEm t-t^. m^iM"^ 5. 

I^^L^^JiTK* KUV^-^Vtd^ir-t-o 3 0 3 *fcJ4 4 0 3 f4JEij?IMfls-^ 5^ 
t?fe<9. ^7">^ U'^EW^36^e>?'i «9 . ^^R§{;iJEiliM<*:<^ti:my X/U3 1 1 * 
fcl44 0 8 ;5Sf^v^T^^-5o 3 0 8 *fcf44 0 2 {4 y ></V(D±T:ff 4 V^^W}:ff4 
KT-fc . t<D:ff-< h^ii^mm^^W- 302*fcl4 40 1 {C@^$tbTl^^o 
fc. :«f-r K 3 0 8 *fcf44 0 2 (4?^iP ="r >'KD:fe*r{C^M $ V^T . ^^^(^ 

0 1 Sfc{4 4 0 4 e> L . :7 U df- T'^U'^ a. - 3 0 7*fc(4 406^ii 

m 5 {ijEEi!i^flj#ti^y x/uo^^gpi^^^-rtjo-efeSo 



wo 01/18455 



PCr/JPOO/06191 



8 

JBEfil^**:fi,EEifilMfli^ 5 0 2 ^ iiii L f:iJESimf4: y Xyu 5 0 3 Tb^ 

^J6*){cT:^{-fll-S^ J: o i^ti^Xi^^^o y X/uc^M#4:^ 5 0 5 St>*J=^SP5^^ — :/ 

5 0 4 mn^m 5 0 6 iSr^ L < I^M / -< 5 0 1 ilr 

y{iiE^J^ie«ii^ 3 0^*^t> 4 O^o^fflT-fc-5^. y X/v:^!^^ 3 
O^;0^b 4 0S<7)rB^i:-rs r <b75S$f ^ bV^o 

6 0 6 L 1 mi^ti\±2m\z^m^nt:.m^^^(Dm^^m-t^*^.m 
i^uf-^j^(^^3Si^^6 0 7(7) 1 ^j^fc 2 ^jfet^^jt bnfcii!^^(7>^ y y 

p p mi^XT;&5$f ^ L< . 5 p pm^Tt^i: "P^ff* L< . 3 p pmtiT;^^^ 

iif * LVN„ fcfc, 1 p p m*it-t?f±3a^;&S|a^pi-5fci6 1 ~ 1 0 p p m;6S^if ^ 

LTfiO. 5~1. 5 p p in:iS*f ^ bV^o 



wo 01/18455 




PCT/JPOO/06191 



9 

mi^m 1 ) 

Rt/^^^PTKi: LXJBiM;ic, tK^tK^^^ L^c^-g'{co^^-c^^^^TV^. ^ti^' 

-rso m 7 {im«:mp^as<^S'J^^^^^b■cv^So 

?«^SP='^;K75^^®iC^g7Ktt<7)foS :7 y^^fiJJIi<DP F A life b t> 

<^ ^ U J^.^ V <D it «5 ^ ^f o 

/i*5, P F AStlSI<^)¥^fiJ^ 0 . 5~1. 0 mm}6S^* UV^„ 



wo 01/18455 



PCT/JPOO/06191 



10 

*S;3SSriSLfc^-g> (Iil70) (^)^<!^fcU PS^dS, ii&^t^\^m^ {mim) tit 

^(Omf^m-Si 20~50kHzi: Ufco 2 0 k H z *J^T'{ll^*{C#t-r -5 
(D3i^/^dE^-25s:^-+-5^-efc 9 , 5 0kHz ^m^^ t . 

b < ^ < -r s «rtEtt;6s s to-efc So 

m^fj:\^^m^ (iii7B) tit.^xi&\^^z t7!)^h. m=^^=tmvtc:^f>^. 



wo 01/18455 




PCT/JPOO/06191 



11 

3 p p m-CfcSo 

um^i^^^m 8 i^m-to 

sPTkiS: 2 0 0 0 mmmfmx-mvmi-ftc^i^in^tc. 
m^:^%:mvtiWf^ mam) (D^i^oiau&tK tKiItk^d^^ (ihsb) 

/^db\ ®?^^^?r 0 . 5 ~ 2 0 p p m<^fiSHT^<k:$-BrT||®l^tTofc Z 
^ 1 0 p p mJ£XT{cioV^T#^^^^/i^fem;i^#^i^fco 

(IIJ£0iJ6) 

7Kl^^AP^{-Sott 5 7K5g^^{:i 0 . 6ppm-CfcSo 

Tkmyktrmi.tzm't (I1180) (D%i^mom.mi)K TKitTKo^-g- (hisb) 



wo 01/18455 



PCT/JPOO/06191 



12 



wo 01/18455 W V PCT/JPOO/06191 

13 



1 . ^feSpri-r ^i-{-#lFbf-^Si7tc^l^*i-5fci6<7)^M7kl^*^SSr^ftfc 

4 . mmi^mn.i^(Dmtnt 2~i ok g f/cm^r-fc^rt ^^^jfi-r-s 
6. Hiiis^^7K^*#s(4, mmyki^ii^m&oicmi^. mmmmTK^m^-t^ 

1 j&i^ L 1 0 ov^-ri^;i^ 1 mizfe.m(Dmi^mMi^um^mmmm:o 



wo 01/18455 



PCT/JPOO/06191 



14 

mmt-mm^tix\f^^^ t ^^mmh-t^mj^m i u i 2 (?Dv^-fi^>&> 1 « 
ntzzt ^#m<bi-5if^3S 1.3-1 3 ov>-f i ^^^^(Dm^mm^u 



wo 01/18455 



• 

5/8 



PCT/JPOO/06191 




ir.y^ ME ^lAM mm} 



wo 01/18455 



PCT/JP0IW06191 




INTERNATIONAL SEARCH REPORT 



Intemationai application No. 

PCT/JPOO/06191 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl^ F24F1/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int-Cl' F24F1/00 



Documentation searched other than minimum docimientation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Kbho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, widi indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP, 57-122272, A (The Tokyo Electric Power Company, 

Incorporated) , 

30 July, 1982 (30.07.82), 

page 2, upper right column, line 11 to lower left column, 
line 10 (Family: none) 

JP, 5-118594, A (Furiikawa Electric Co., Ltd.), 
14 May, 1993 (14.05.93), 

Column 2, lines 18 to 31 (Family: none) 

JP, 59-60481, U (Osaka Gas Co., Ltd.), 

20 April, 1984 (20.04.84), 

Claims of Utility Model (Family: none) 

JP, 55-177173, U (Hitachi, Ltd.), 

19 December, 1980 (19.12.80), 

Claims of Utility Model (Family: none) 

JP, 8-14792, A (Scunyo Electric Co., Ltd.), 

19 January, 1996 (19.01.96), 

Column 2, lines 27 to 33 (Family: none) 



1,3,4 



2, 14,16 



6 
7,8 



7,8 



Further documents arc listed in the continuation of Box C. Q See patent fisunily annex. 



Special categories of cited dociiments: 
document defining the genera] state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the intemationa] filing 
date 

document which may throw doubts on priority claini(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
'O" document referring to an oral disclosure, use, exhibition or otiier 



"A" 



"P" document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such doctunents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of die international search 
22 November, 2000 (22.11.00) 



Date of mailing of the international search report 
05 December, 2000 (05.12.00) 



Name and mailing address of the ISA/ 
Japcuiese Patent Office 

Facsunile No. 



Authorized ofGcer 



Telephone No. 



Foiin PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



Interoatioiial application No. 

PCT/JPOO/06191 



C (Continuation). DOCXJMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-213386, A (Hitachi, Ltd.), 
11 August, 1998 (11.08-98), 

Coltomn 2, line 49 to Column 3, line 5 (Family: none) 

JP, 10-176897, A (Osaka Gas Co., Ltd.), 

30 June, 1998 (30.06.98), 

Column 2, lines 6 to 13 (Family: none) 

JP, 4-103521, U (Hitachi Reiatsu K.K.), 

07 September, 1992 (07.09.92), 

Claims of Utility Model (Family: none) 

JP, 56-117098, A (RIKAGAKU KENKYUSHO) , 
14 September, 1981 (14.09.81), 

page 1, lower right coltimn, lines 4 to 7 (Family: none) 

JP, 6-265291, A (Nippon Denso Co., Ltd.), 
20 September, 1994 (20.09.94), 

Column 1, line 47 to Column 2, line 4 (Family: none) 



10 



11 



12 



13 



Fonn PCrr/ISA/210 (continuation of second sheet) (July 1992) 



HBRiHS*^ PCT/J PO 0/0 6 1 9 1 



A. ^t^ff>mi-i>^m<0'^m mi^wn-^m (i po ) 

Int. CI' •F24F 1/0 0 



MSr^TofcS/^iSgJ|s^ (BISg#fMHi (IPC) ) 



Int. CI' 



F 2 4 F 1/0 0 



B^mnm^M^e^m. 1 926-1996^ 

s:^m{i^mmm^m{ekm 1971-2000^ 

B:$:m^mmwj^^w^ 1 994-2000^ 

B^mM^^^^m^iiWL 1 996-2000^ 



JP, 57-122272, A (MMMtlW^^^) ,30.7 
M. 1 9 8 2 (3 0. 0 7. 8 2), m2M^±mi in-^TM 

1 on (yrx y-jfeb) 

JP, 5-118594, A (•^mm^T.mW^^^) ,14.5 
M. 1 9 9 3 (1 4. 0 5. 9 3) , m2fl!il 8-3 Ifr (:7r^ 
y -ti: L) 

JP, 59-60481, U (±mKmm^^^) , 2 0. 4M. 

1984 (20. 04. 84), mmmM^mJk(Di&m(Dm (7 



1. 3. 4 



2, 1 4, 
1 6 



r&j 1^— ^<7^>- h7r ^ y — :sci)t 



2 2. 11. 0 0 



a*B#^;f (I SA/j P) 

100-8915 



BBS3a3ita^(o«isiH 05 12 00 



3M 



7 8 16 



03-3581-1101 (^j^ 3 3 7 5 



«I^PCT/ I S A/2 1 0 (^2'<—:^) (1 9 9 8¥7^) 



H^mSW PCT/J POO/06 1 9 1 



X 
Y 



X 



X 



JP, 5 5-1 7 7 1 7 3, U m^^^B^f^m) ,19.1 
2M. 1 9 8 0 (1 9. 1 2. 8 0) . llffi^|g^l^fi^(7)|£H(D 

JP, 8-1 4 79 2, A iE,mm,Wm^^^) , 19. 1.^. 1 
996 (19. 01. 9 6). Ig2«l2 7-3 3fT (:7t ? y— /.C 
L) 

JP, 10-213386, A m^^^B^LMif^m) .11.8 
M. 1 9 9 8 (1 1. 0 8. 9 8) , ^2ffl84 9=ff-|^3ffli5ff 

JP, 10-17689 7. A (i^mKmm^^m ,30.6 
^. 1 9 9 8 (30. 0 6. 9 8) , ^2«B6-13ff i^T^V 

JP, 4- 1 0 3 5 2 1, U ( B 3t?frfi:^^^a) , 7. 9^. 1 

9 9 2 (0 7. 0 9. 9 2) , mm^m^mmM(Dis&m(Dm {^t 
5 y-^cCL) 

JP. 56-117098, A mit^^m) , 14. 9 ^ . 1 
981 (14. 09. 81). miH^T«B4-7tf (yr^V — 

JP, 6-265291, A (B^mmW^^^) , 2 0. 9^. 
1 9 9 4 (2 0. 0 9. 9 4) . M 1 ffii4 7fT-^ 2ffli4=fT C^T 

^ y -ne L) 



6 

7. 8 



7. 8 



1 0 



1 1 



1 2 



1 3 



«is:pct/i sA/2 1 0 m2^-if<r>m^) usss^im 



